Objectives: Many patients who suffer ACL tears have persistent atrophy and weakness even after rehabilitation. Myostatin is a cytokine that directly induces muscle atrophy, and previous studies using rodent models and patients have demonstrated an up regulation of myostatin after ACL tear. Using a preclinical rat model, our objective was to determine if the use of a bioneutralizing antibody against myostatin could prevent muscle atrophy and weakness after ACL tear. Methods: This study was approved by our IACUC. The left ACL and was transected in 3mo-old male F344 rats. At the time of surgery rats received a single IP injection of either a bioneutralizing antibody against myostatin (10B3, GlaxoSmithKline) or a sham IgG (E1-82.15, GlaxoSmithKline) at a dose of 10mg/kg. Rats (N=8 per group) were sacrificed and tissue was harvested 7 days or 21 days after tear. Contractile force measurements of the extensor digitorum longus (EDL) were performed. The size of muscle fibers in histological sections from the EDL and distal vastus lateralis were also measured. RNA was isolated from the distal rectus femoris and gene expression analysis was performed with RT-qPCR. The expression of each gene was normalized to b actin, and further normalized to the expression of muscles from control, uninjured rats. A two-way ANOVA (alpha=0.05) followed by Holm Sidak post hoc sorting was used to evaluate the effect of time and treatment on measured parameters. Results: Inhibition of myostatin resulted in an increase in muscle fiber size at the 21D time point compared to all other groups (Table 1) . While both the sham antibody and myostatin antibody groups increased maximum isometric force production from 7D to 21D, the myostatin antibody group at 21D had a further increase in force compared to the 21D sham group. The muscle E3 ubiquitin ligases atrogin-1 and muscle ring finger 1 (MuRF-1) are the major rate limiting enzymes in muscle protein degradation, and inhibition of myostatin resulted in decreases in the expression of these genes at 7D ( Figure 1A) . Additionally, IGF-1Ea and IGF-1Eb which are important growth factors that induce muscle protein synthesis, were elevated in the myostatin antibody groups at the 21D time point. For genes related to fibrosis ( Figure 1B) , although there was no significant difference in MMP-2, there was a significant decrease of MMP-8 expression in the 21D MSTN group when compared to the 21D sham. There were also increases in the expression of TIMP-1 and 2 in the 21D MSTN group. Conclusion: In a preclinical rat model, the targeted inhibition of myostatin protected leg muscles from muscle atrophy and improved force production after ACL tear. While the mechanism of action is not entirely clear, it is possible that the inhibition of myostatin preserves strength by limiting the expression of proteolytic enzymes in the post-acute atrophy phase and increasing protein synthesis in later phases.
